The neuroprotective effects of fibronectin mats and fibronectin peptides following spinal cord injury in the rat.
We have shown previously that mats made from the glycoprotein fibronectin are permissive for axonal growth when implanted into the injured spinal cord. Recent evidence has indicated that fibronectin and its peptides also have neuroprotective effects in the CNS. We have therefore examined the neuroprotective effects of fibronectin applied to a spinal cord injury site. Adult rats with fibronectin mats implanted into a spinal cord lesion cavity had decreased apoptosis in the intact adjoining spinal cord tissue at 1 and 3 days post-injury compared to rats that had gelfoam implanted into the lesion cavity. Rats with fibronectin mat implants also showed enhanced hindlimb locomotor performance for the first 3 weeks post-surgery compared to control animals. To further examine the neuroprotective potential of fibronectin following spinal cord injury, we examined the effects of placing fibronectin mats over the site of a spinal cord hemisection or of delivering a solution derived from a dissolved fibronectin mat. The effects of these treatments were compared with control animals and animals that were treated with a fibronectin peptide (PRARIY) that has been shown to decrease secondary damage in a rodent model of cerebral ischemia. Results showed that both types of fibronectin mat treatment resulted in decreased lesion size, apoptosis, and axonal damage within the first week post-injury compared to control animals and were comparable in their neuroprotective efficacy to treatment with the fibronectin peptide. The results of the current study indicate that fibronectin based biomaterials have neuroprotective effects following spinal cord injury, in addition to their previously reported ability to promote axonal regeneration.